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A Selective Synthesis of 4-Aminobiphenyl-N2-
deoxyguanosine Adducts
Susanne Scheer, Thomas Steinbrecher, and Gernot Boche
Fachbereich Chemie der Universitat, Marburg, Germany
A selective synthesis of N2-deoxyguanosine adducts derived from 4-aminobiphenyl (ABP) is described. The reactions of 02-trifluoromethylsulfonyl-
06-allyl-3',5'-0-bis(tert-butyidimethylsilyl)-2'-deoxyxanthosine with 3-amino-4-acetaminobiphenyl and 4-hydrazinobiphenyl, respectively, are the key
steps. Successive removal of the protecting groups from the protected adducts leads to the free adducts 3-(deoxyguanosine-N2-yl)-acetyl-ABP and
N-(deoxyguanosyl-N2-yl)-ABP, respectively. Environ Health Perspect 102(Suppl 6):151-152 (1994)
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Introduction
Electrophilic metabolites of aromatic
amines like 4-aminobiphenyl (ABP) form
preferentially deoxyguanosine adducts
upon reaction with DNA. The major
adducts are N-(deoxyguanosine-C-8-yl)-
ABP (C-8-dG-ABP) 1 and the N-acetylated
C-8-dG-AABP 2. Minor adducts are 3-
(deoxyguanosine-N2-yl)-acetyl-ABP (N2-
dG-3-AABP) 3 and N-(deoxyguanosine-
N2-yl)-ABP (N2-dG-N-ABP) 4 (1,2)
(Figure 1).
In connection with our program aimed
at the synthesis ofadducts ofpurine bases,
we were interested in a selective synthesis
of NT_deoxyguanosine (dG) adducts of
arylamines. Strategically, two routes can be
envisaged (Figure 1): amination ofdG with
electrophiles such as 0-2,6-dichloroben-
zoyl-N-acetyl-N-(4-biphenyl)hydroxyl-
amine (3), or 0-acetyl-N-(4-biphenyl)-
hydroxylamine (4) (bond formation A);
this protocol, however, leads mostly to
adduct formation at C-8 of the purine
(3,4) and a substitution reaction of an
electrophilic, C-2 activated nucleoside with
nucleophilic arylamines (arylhydrazines)
R'-NH2 (bond formation B). Recently Lee
et al. (5) reported on the reaction of the
electrophilic 02-2-fluoro-06-(p-nitro-
phenylethyl)-2'-deoxyinosine with an aryl-
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methylamine. Based on our experience
2 with the synthesis of alkylated N2-
deoxyguanosine derivatives, we selected the
2 fully protected 0 -trifluoromethanesul-
fonyl-06-allyl-3',5'-bis(tert-butyldimethyl-
silyl)-2'-deoxyxanthosine 5 (6), which has
the better leaving group at the C-2 position
ofthe purine moiety (Table 1).
Reaction ofthe activated deoxyxantho-
sine 5 with 3-amino-4-acetaminobiphenyl
6 led to a 30% yield of the corresponding
protected NA-deoxyguanosine adduct 10.
We confirmed this type of reaction with
1,2-diaminobenzol 7 to give 11 (Table 1).
Due to the lack ofthe acetyl group in 7, its
reaction with 5 was much faster than that
of 5 with 6; also 11 was formed in higher
yields than 10. The other structural type of
N -deoxyguanosine adduct was accessible
by reacting 5 with the hydrazine 8 leading
0
N KN 1NH2
HO
OH
:R=H
2: R =Ac
to the protected adduct 12 in 77% yield.
In the same manner the fluorene-derived
hydrazine 9 reacted with 5 to give the pro-
tected adduct 13 in 69% yield.
To demonstrate the facile removal of
the protecting groups in adducts like 10 to
13, the protected adduct 10 was first
reacted with tetrabutylammoniumfluoride
(TBAF) to remove the tert-butyldimethylsilyl
groups, and then with Wilkinson's catalyst
(Ph3P)3RhCl to remove the allyl group to
give the free ABP adduct 3 in 50% yield.
Similarly, the protected adduct 12 was trans-
formed into the free adduct 4 in 40% yield.
In summary, the preceding protocol
allows the selective synthesis of N2-dG
adducts derived from aromatic amines that
otherwise are only accessible in very low
yields and together with C-8 adducts.
B
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Figure 1. N2-Deoxyguanosine adducts derived from 4-aminobiphenyl.
Environmental Health Perspectives 151SCHEERETAL.
Table 1. Reaction conditions and yields for the reactions of the activated deoxyxanthosine 5 with the arylamines
6 and 7, and the arylhydrazines 8 and 9, respectively.
Arylamine or Yields ofthe fully
arylhydrazine RNH Reaction time and temperature protected adducts
NH2
AcNH
6 1s&_, 3 days, 80°C 30% of 10
NH2
7 H2N 3 days, 20°C 70% of 11
H2NNH
8 14days,20°C 77%of12
H2NNH
9 > 14 hr, 20°C 69% of 13
Materials and Methods
Chemicals
3-Amino-4-acetaminobiphenyl 6 is accessi-
ble by catalytic hydrogenation of3-nitro-4-
acetaminobiphenyl (7) with Pd/C in
ethanol in quantitative yield. 4-Hydrazino-
biphenyl 7 was synthesized according to
Muller (8).
Synthesis oftheProtectedArylamine
andAry1hydrazine N -deoxyguanosine
Adducts 10to 13
100 mg (0.13 mmole) ofthe hypoxanthine
derivative 5 was dissolved in 5 ml DMF
and stirred with a 10-fold excess ofaryl-
amine 6 (7) or arylhydrazine 8 (9). The
reaction was monitored by TLC. After
completion, the solvent was evaporated
under vacuum and the crude product was
purified by flash chromatography using a
mixture ofpetrol ether and ethyl acetate
(3:1, vol/vol).
Desilylation of10and 12
The disilyl compounds (0.1 mmole) were
stirred at room temperature for 1.5 hr with
TBAF (1.1 M solution in THF, 4 equiv).
Then the mixture was evaporated to dryness.
The resulting crude products were purified
by flash chromatography using a mixture of
CHCI3 and MeOH (9:1, vol/vol).
DeflaionoftheDeilylated 10and12
The allyl-protected adducts (0.1 mmole)
were refluxed in 10 ml ethanol to which a
fewdrops ofwaterwereadded in the presence
ofa catalytic amount of(Ph3P)3RhCl. The
reactions were monitored by TLC. After
completion the solvent was evaporated under
vacuum. The crude products were purified
by recrystallization from water/ethanol (1:1,
vol/vol) (3), and by chromatography (silica
gel; CHC13/CH30H, 8:2, vol/vol) (4).
Yields: 10 -÷ 3:50%; 12 -* 4:40%.
3-(Deoxyguanosine-N2-yl)-4-acety-
laminobiphenyl3. 1H-NMR (400 MHz,
d6-DMSO, D20) 6 [ppm] 8.51 (s, 1H,
H2) 8.08 (s, 1H, purine) 7.68 (d, 2H,
H2,,H6,) 7.50 (pseudo-t, 2H, H3,, H5,)
7.37 (pseudo-s, 2H, H5", H6,) 7.35 (t, 1H,
H4,) 6.26 (pseudo-t, 1H, H1,,) 4.39 (m,
1H, H3,,) 3.85 (m, 1H, H4,, ) 3.46-3.40
(m, 2H, H5wg H5,,*) 2.60-2.57 (m, 1H,
H2,,) 2.26-2.22 (m, 1H, H2,,*) 2.11 (s,
3H, OAc).
N-(Deoxyganosine-N2-yl)-4-amino-
biphenyl 4. 'H-NMR (400 MHz, d6-
DMSO, D20) 6 [ppm] 7.97 (s, 1H, NH)
7.95 (s, 1H, purine) 7.59 (d, 2H, H2,, H6,)
7.52 (d, 2H, H2, H6) 7.41 (pseudo-t, 2H,
H3Y) H5,) 7.28 (t, 1H, H4,) 6.92 (d, 2H,
H3, H5) 6.17 (pseudo-t, 1H, H1,,) 4.37
(m, 1H, H3,,) 3.85 (m, 1H, H4,) 3.55 (m,
2H, H5,,,3,, ) 2.54 (m, LH, H2,,) 2.23 (m,
1H, H2,,*)
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